T he U.S. Northeast and Mid-Atlantic regions include a highly urbanized area of 13 states (as well as Washington, DC) and represent 23% of the total national population according to the 2010 U.S. Census. These states, collectively referred to as the Eastern Seaboard Region (ESR), depend on relatively centralized and distantly produced food to meet consumption needs. According to statistics from the USDA Economic Research Service, approximately 65 to 80% of fresh fruits and vegetables consumed in the region are imported. Average food miles (the distance that food travels from production to consumption) are thus quite high for the region, which along with escalating fuel and energy costs, pose significant risks to food security. Uncertainties and pressures due to projected population growth and climate change present additional concerns.
It has been hypothesized that diversification of the ESR via enhanced development of locally grown food systems may reduce these risks and stimulate rural development. The regional production capacity is not known but is an empirical question that can be addressed via assessment of its natural resource base. Development of such a framework can be used to (i) quantify the biophysical constraints to production (e.g., local climate, soils, and land availability) for specific commodities and (ii) assess the sensitivity of production to additional factors including genetics, environment, and management changes.
In the January-February 2014 issue of Agronomy Journal, researchers from the Crop Systems and Global Change Laboratory at the USDA-ARS (Beltsville, MD) present a study that quantifies the potential production capacity of a major food crop, potato, within the ESR. Based on 2002 U.S. Census data, the ESR satisfies 32% of its tuber consumption needs with regionally grown potatoes. The authors wanted to assess the capacity of the region to more effectively meet this consumption demand by investigating alternative land availability patterns and water management practices. A geospatial crop modeling interface, Geospatial Agricultural Management and Crop Assessment Framework (GAMCAF), was developed and utilized to simulate potato production under various scenarios. GAMCAF combines multiple spatially referenced data layers (e.g., climate, soil properties, land use, and agricultural management) with processbased crop models using the Python scripting language to simulate aspects of crop production (e.g., yield, water use, and nitrogen use). Historical weather data was obtained from NOAA, physical soils data from the USDA-NRCS, and land use data from the USGS among other sources. The USDA-ARS model SPUDSIM was used for this study. GAMCAF divided the entire ESR into field-scale, spatially homogeneous modeling units (based on the data layers and desired scenarios) and simulated 30 independent growing seasons for potato. These field-scale results were aggregated to the county level for regional analyses.
The findings demonstrated clear trends in potential potato production, with average yields declining from the A geospatial crop model interface was designed and implemented for simulating the potential production of potato across the Eastern Seaboard Region. Potato production was negatively correlated with local temperature, as seen by the higher water-limited yields in the cooler north.
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